Causative bacterium of Ratoon Stunting Disease (R.S.D.) of suprc&e was'isolated and characterized in this study. The study of the life cycle of this bacterium, camed out using a micromanipulator under the phase contrast microscopic field, indicated the characteristic cell division of the bacterium. The bacterium has the ability to survive on an inneret glass surface without any nutrient up to about 19 days. Results also indicated that the hot water treatment currently.emptoyed to prepare R.S.D. free seed cane is not effective and that this organism is resistant to moderate concentrations of phenol and lysoI. The disease surveys indicated that the R.S.D. incidence in hot water treated primary nursery was found t o be 25% and that of secondary nursery was 33%. The yield reduction in sugarcane plant crop due t o R.S.D. infection was found to be about 10%.
The Ratoon Stunting Disease (R.S.D.) of Sugarcane has been recordedsince 1961 in Sri Lanka. ~u t c h i n s o n~ reported that the infection was present in every stalk which he observed during his visit in the island.
The disease dauses significant yield losses, especially when c&e is: growing under water stress conditions. The yield reduction. is more severe in ratoon crops than in plant crops. The electron microscopic s t~d i e s~?~~ showed that a coryneform bacterium is always associated with the diseased sugarcane plants. The bacterium was isolated and its pathogenicity tested for the first time in 1980.' Davis et a12 proposed a new genus Clavibacter for some phytopathogenic coryneform bacteria. Accordingly causati-ze bacterium of R.S.D. was classjfied as Clavibacter xyli sub sp. xyli sp nov. rub sp. no^.^ The disease diagnosis of R.S.D. is often confused as the external and internal symptoms are not specific. . Therefore electron microscopic method3 or phase contrast microscopic method9 are used for reliable diagnosis.
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The Hot Water Tfeatment at 50°c for 2 or 3 hours is used to eliminate the infection in seedcane setts. Sterilization of cane knives prior to harvesting and chopping seed cane, prevents further spread of the disease.
The present investigation was carried out on the following lines to obtain more information on R.S.D. in Sri Lanka. 
Experimental

Ratoon Stunting Disease Survey
The disease survey was carried out in hot water treated primiry and secondary nurseries fat Sugarcane Research Station, Kantale. The bioassay technique developed by Davis et al., was used to diagnose this disease, In this method a "three budded sett" selected from a single stalk was split open longitudinally using a clean sharp knife and examined for vascular bundle discolourations at the nodes just below the leaf scar, with continuous slicing towards the same direction. l
The survey area for each site was about 10% of total extent (i.e. sample field). The percentage infestation 'was determined from randomly selected stools which represented 1% of the sample field. The disease free seed material were selected from the hot water treated primary nursery. The seed materials were tested and selected by both bioassay technique1 and phase contrast microscopy Catalase production was tested by adding a drop of 3% Hydrogen Peroxide solution on to the colonies of the bacterium growing on an agar medium. 4 Oxidase production was determined by the Kovacs method. 4 Cell division and eneration time of the bacterium were also studied using micromanipulator. 5 2.7 Survival of the bacterium on an inneret glass surface.
Glass needles prepared from soda glass pasteur pipette tubings (5mm in diameter) were inserted separately in boiling tubes with the aid of the cotton wool plugs. These sets were sterilized by autoclaving at 120°C for 20 min. Sterilized glass needles were contaminated with the bacterium and inserted again in the tubes. Viability of the bacterium was then checked daily by streaking each needle on fresh agar medium followed by incubation at 30'~.
Effect of temperature on viability of the bacterium
The viability of the bacterium were checked using the actively growing bacterial colonies and bacterial cell suspension in 0.01 M phosphate buffer solution.
The agar plates consisting of five days old growing bacterial colonies were incubated at following temperature, time combinations in an incubator.
At 50°c for 0.5, 1.5, 2.0, 2.5,3.0 hr respectively and at 56OC for the same time durations.
At the end of the incubation time the bacteria were subcultured in to fresh agar plates and then incubated at 30°C for 5-7 days.
A similar study was carried out by using a bacterial suspension in sterile 0.01 M phosphate buffer. The McCartney .bottles filled with the bacterial suspension were kept in the water bath at different temperature, time combination as above. The experiment was replicated four times.
Sensitivity to the disinfectants
The isolated bacterium was tested for its sensitivity t o various concentrations of two phenolic disinfectants "Lysol" and "Phenol". The concentrations were 4%, 8%, 12%, 16%, 20%, 24%, 28%, 32% and 36%.
A bacterial colony was picked up from agar plates using a sterilized standard inoculating loop (size 0.36 mm diameter) and was dipped in disinfectant solution. for five seconds and streaked on sterilized agar plates after draining off the excess disinfectant.
This procedure was repeated for both disinfectants at the above concentrations. The experiment was replicated twice. The inoculated plates were incubated at 30°C for 5-7 days.
The inhibitory concentration of each disinfectant were determined by observing the colony formation on agar plates (i.e. no colony formation of bacteria takes place at inhibitory concentrations).
Results and Discussion
The Ratoon Stunting Disease survey shows that the disease incidence in hot water treated primary nursery is 25% while that in hot water treated secondary nursery is 33%. Untreated commercial sugarcane plantation shows a record of about 80% disease i~c i d i n c e .~ The percentage of disease incidence shows large variations from block to block in the sample fields (Table 1) .
. . This difference may be due to shortcomings in the treatment such as a drop in temperature, or shortening of the duration of heat treatment or it may also be due to the low heat penetration through thicker seed setts. Poor crop sanitation during the harvesting of the primary nursery may be a further contributing factor.
The samples obtained from Kantale, Moneragala and Pelwatte commercial sugarcane plantations were observed for the bacterium by using phase contrast microscope.
The results indicated that all the samples were contaminated with R.S.D. bacterium. Furthermore this investigation showed that the positive samples of bioassay were always associated with the coryneform bacterium. However some negative samples of bioassay also consisted of corynefonn bacterium ( Table 2 ). Therefore, it is probable that the actual R.S.D. incidence in the surveyed area could be much higher than the values obtained from bioassay technique.
The experiment canied out to estimate the effect of the R.S.D. on cane yield, showed that there was a significant difference (at P.= 0. However, it was observed that the R.S.D. infection affected the stalk population by reducing the germination and tillering. The investigation also showed that the causal bacterium did not effect on the juice quality and vascular anatomy of the plants.
When compared with healthy plants there was no marked difference in the overall fibre content or the fibre content in the top, middle and bottom regions. This indirectly shows that the R.S.D. does not damage vascular anatomy during the growth period. The direct microscopic observations on the diseased plant stem tissues also confirmed that the R.S.D. bacterium does not physically damage the xylem elements where the bacterium is colonized. The average number of vascular bundles per cross se'ction of a sugarcane stem are about 1200~. But it was observed that less than 1% of* the vascular bundles were blocked by R.S.D. infection.
Therefore it is unreasonable to believe that the disease can decrease the water translocation in the plant to any extent which can create wilting in the plant. The isolation of R.S.D. causal bacterium was a critical stage of this experiment. Of the three methods employed for isolation the micromanipulator technique was the most reliable and quick. . The isolated bacterium was able to grow only in a complex medium consisting of L-Asparagine, Glutamic acid, Beef infusion, Casarnino acid, Haelnoglobin and essential minerals. The bacterial colonies which appeared on the agar medium were circular with entire margins, convex, glistering butyrus, and were white in colour with a maximum diameter of 0.5 mm.
The isolated bacterium was gram positive, non-acid fast, nonendosporeforming, non-motile, pleomorpic rods. The bacterium did not hydrolyse starch, esculin, or Tween 80 and also were catalase positive and oxidase negative. These morphological and biochemical characters were similar to that recorded in previous i n v e~t i~a t i o n s~,~ for Clauibacter xyli.
The cell division of the isolated bacterium was observed under the phase contrast microscope. The studies indicated that the cells divided by binary fission and was usually followed by a snapping movement. This is a characteristic feature in coryneform bacteria. As a result of a snapping movement the two cells were arranged in "V" shape. The coccoid cells. of the bacterium elongate first to form rods and then divide by binary fission. The time taken for a single division was four to five hours.
The contaminant bacterium . s u~i v e d for a long period on implements. The results of this investigation indicated that the organism can survive on glass surfaces without a supply of nutrients up to about 19 days. As the bacterium is a non-spore former the lethal temperature cannot be very high. However the bacterium survived at 50°C for three hours. Actively growing cells survived for one hour at 56OC in agar medium. The lethal temperature, time combination for the bacterium appeared t o be 5 6 O~ for 1% hr.
These results clearly indicated that the hot water tieatment of seed cane setts at 50°C for three hours is not effective against R.S.D. control.
This bacterium was resistant to phenolic disinfectants which are usually employed to sterilize cane knives. The bacterium tolerated lysol concentration up to 24% and phenol concentration up to 287" During the seedcane harvesting, the cane knives are just dipped in disinfectant solution for sterilization. The normal disinfectant used for cane knives sterilization is lysol at 20% concentration. Such sterilization practices are not effective against R.S.D. control. The cane knives can be sterilized by dipping in 30% 'Lysol' or 'Phenol'. It has also been suggested that the bacterium can be transmitted from one plant to another via the cane knives used for seed cane hamesting.
